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Combining system 
engineering expertise 
with advanced 
technologies and  
science expertise to 
provide reliable and 
accurate information 
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Our Quests: 
To Understand How Our Planet Is Changing 
To Use Our Unique Technical Expertise to Serve Our Nation and Its People 

Forecast water shortages 2 weeks, 2 months, and 2 years in advance with 
quantifiable uncertainties. 

Improve projections of global food security, forest health & disturbance and 
biodiversity, as well as the climate and ecosystem responses to anthropogenic 
forcing agents (e.g. CO2 & CH4).  

Improve long-term projections of regional sea level rise and the consequences 
to urban populations and natural ecosystems. 

Increase the lead-time for solid earth, weather and air quality hazards and 
improve our capabilities for hazard response and preparedness. 



JPL Earth Science 
From Science to Actionable Information 
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Formation Flying 
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TIR Sensors 
 &Compact 
spectrometers 

Precision 
Formation flying 

 

Active Microwave  
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and Feedback 



/ 

11/01 

Land Surface 
Change 

Advanced GPS  
technologies 

Precision 
Formation flying 

 

Hyperspectral  
Imaging 

Plate 
Boundaries 

Surface 
Deformation 

TIR 
Sensors 
  

Active Microwave  
Sensors 

Earth Surface and Interior 

Time-varying 
Gravity Field 

Time -Varying 
Magnetic Field 

Mantle Dynamics Magmatic Processes  

 T
ec

hn
ol

og
y 

   
   

O
bs

er
va

tio
ns

   
R

es
ul

ts

Magnetic Field  

Compact 
spectrometers 

Human 
Activities 

Earth rotation 
and terrestrial 
reference 
frame (TRF) 

High 
Resolution 
Topography  

High end 
computing 



Formulation/Development Operational 

ASTER 
(1999) 

TES 
(2004) 

Ocean Surface  
Topography Mission  

(2008) 

QuikSCAT 
(1999) 

CloudSat 
(2006) 

GRACE 
(2002) 

AIRS 
(2002) 

MLS 
(2004) 

Carbon Cycle: OCO-2 
(2014) 

Jason 3(1) (2016) 

Soil Moisture: SMAP 
(2015) 

COSMIC-2 A/B(1)(2) 
(2017/2018) 

JPL Earth Science Flight Projects 

NISAR  
(2021) 

SWOT  
(2021) 

Sentinel 6 
(2020/2025) 

GRACE-FO 
(2017) 

OCO-3 
(2018) 

(1)NOAA 
(2)USAF 
(3)DARPA 

MISR 
(1999) 

ECOSTRESS 
(2018) 

COWVR(2)  
(2017) TEMPEST 

(2018) 

RaInCube (2018) 

HF Research 
(DHFR) Testbed(3) 

(2018) 

CIRAS 
(~2018) 

MAIA 
(2019+) 
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Looking Ahead 
2017 Decadal Survey 

? 
2007 2017 

Key Topics in the Statement of Task 
 
• Balance between Sustained vs Research measurements 
• Balance between Assigned vs Competed missions 
• Balance between Science vs Applications 
• Balance between Flight vs Non-Flight 



7-10 Year Earth Science Trends 

Opportunistic 
Multisensor 
Data Sets 

Coordinated observations/Constellations  
•  Increased opportunities for international partnerships 
•   Small commercial platforms 
•  Need for multiple advanced, but cost effective sensors 

AURA CALIPSO CLOUDSAT 

OCO-2 AQUA 

Individual 
Science Results 

Actionable Information 
•  Stakeholder engagement  
•  Increased spatial and temporal sampling 
•  Processing and assimilation of large volumes of disparate data 
•  Quantification of uncertainties for data sets and final products 
•  Measurement Continuity 

Science Station 



Outcome 

•  Develop partnerships among science and technology community in 
advancing NASA Earth science 

•  Industry engagement in mass producing instruments for constellations 

•  Mobilize “science” workforce to address grand challenges through 
unimpeachable formulation and decision-support activities 




